SUMMARY Hypophosphataemic rickets is commonly an X linked dominant hereditary disorder associated with a renal tubular defect in phosphate transport and bone deformities. The gene causing this disorder has been mapped to Xp22*31--p21-3 by using cloned human X chromosome sequences identifying restriction fragment length polymorphisms (RFLPs) in linkage studies of affected families. The hypophosphataemic rickets gene locus (HPDR) was previously mapped distal to the X linked polymorphic locus DXS41 (99-6) but its position in relation to the distal loci DXS43 (D2) and DXS85 (782) was not established. In order to obtain a precise mapping of the disease locus in relation to these genetic loci, additional affected families informative for these X linked markers have been investigated. The combined results from the two studies have established linkage with the loci DXS41 (99.6) and DXS43 (D2); peak lod score for DXS41 (99-6) = 7.35, 0 = 0-09, and peak lod score for DXS43 (D2) = 4-77, 0 = 0-16. Multilocus linkage analysis mapped the hypophosphataemic rickets gene distal to the DXS41 (99-6) locus and proximal to the DXS43 (D2) locus, thereby revealing two bridging genetic markers for the disease. Hypophosphataemic (vitamin D The primary biochemical defect for this disorder of mineral metabolism remains unknown and mapping of the hypophosphataemic rickets mutation is the first step towards defining the gene abnormality and in further elucidating the pathogenesis.
The primary biochemical defect for this disorder of mineral metabolism remains unknown and mapping of the hypophosphataemic rickets mutation is the first step towards defining the gene abnormality and in further elucidating the pathogenesis.
In a previous study6 we mapped the hypophosphataemic rickets gene locus (HPDR) to the short arm of the human X chromosome by showing linkage with locus DXS41 (peak lod score = 4-82 at 10% recombination), using the polymorphic probe 99-6. This probe has been localised to the chromosomal region Xp22-31-*p21*3 by in situ hybridisation.7
This regional mapping of HPDR has also been reported in another study. The data from the present study and the previously reported study6 were pooled for linkage analysis. Conventional two point lod scores for linkage between hypophosphataemic rickets and each marker were computed using the programmes MLINK and ILINK,15 and multipoint location scores were computed using the programme LINKMAP. 16 The genetic map of Drayna and White17 regarding X chromosome markers was used to deduce the fixed framework of markers required for multilocus linkage analysis. A maximum of five loci (hypophosphataemic rickets and four markers) could be analysed simultaneously with LINKMAP on a 512K IBM PC-AT microcomputer, to calculate the location score curve. The probability of the most likely gene order and the relative likelihoods of other gene orders were then ascertained from this location curve. If, for a location score curve with marker framework A-B-C, the peak location scores x and y are obtained for the intervals A-B and B-C respectively, then the relative likelihood that the disease gene maps in the interval A-B as opposed to B-C is given by e')(xy).
Results
The results of two point linkage analysis of all the 16 families are shown in table 1. Linkage between HPDR and the DXS41 (99-6) locus was established with a peak lod score = 7 35, recombination fraction (0) = 0-09, 95%) confidence interval = (0001. 0l20). 
Discussion
In our earlier study we showed that the HPDR locus was localised on the short arm of the X chromosome, distal to the DXS41 (99-6) locus, and in one of the two positions predicted from a consideration of man-mouse homologies.6 Our new data confirm and extend these findings. By using the polymorphic probes D2 and 782 we have explored recombination in the distal part of the short arm of the X chromosome and have shown that HPDR maps between DXS41 (99.6) and DXS43 (D2). 
